A short table of generating functions and related formulas 
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A table of sums useful for generating function applications (discrete Laplace transforms or z-transforms) . 
Related definitions and formulas (including Lagrange's expansion), and reference to formulas in Abramowitz 
and Stegun Handbook of Mathematical Functions are given. 

Bold-face equation numbers refer to formulas in Abramowitz and Stegun. Many of these can be found 
or verified using Mathematica. 



Notation and Definitions of Functions 

In general, z, r, and s are complex numbers (although some formulas may be valid for real values only), 
X a real number, n and m are integers, TZz means the real part of z. 
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Sums and Functions 
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' Binomial formula (in general, valid for \z\ < 1): 
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log, inverse trigonometric functions: 
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^ (±1)"-^"+! _ r dt _ fare tanhz= (1/2) ln[(l + z)/(l-z)] (-) 4.6.22,33 
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Exponential, trigonometric, hyperbolic functions: 
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Exponential and Fresnel Integrals 
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Incomplete gamma function and error function 
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Bessel function 
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Elliptic integrals 

I^(j2^ = W. (l-zsin^^)V2<i^ = 2X(.)/. 17.3.1,11 
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Bernouilli functions and numbers [i?n(0) = i^rn '^"'En{\) = En - not the exponential- integral function]. 

> = \z\<2-K 23.1.1 
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Generalized zeta function (Bose functions) (see below) 
°° 2;" 



Definitions of special functions in terms of integrals: 
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Generalized zeta functions, expansion for small a = —Inz ^ 1 — z: 
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Riemann zeta function [C(0) = -1/2, C(l) = oo,C(2) = tt'^/&\ 
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Euler's gamma constant: 
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0.57721 56649 01532 86060 . . . 
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Taylor's expansion of f{z) about zq = 0: 
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Lagrange's Expansion 

Lagrange's expansion, where z = f{x), zq = f{xo), f'{xo) ^ 0: 
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For g{x) any infinitely diff'erentiable function, 
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For special case of xq = 0,zq = /{xq) = 0: 
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Examples: (Useful for polymerization, percolation on the Bethe lattice) 
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Taking z = xe ^ : 
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diff'erentiating/integrating w.r.t. x: 
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Combinitorial identities and relations: 
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Stirling's Approximation 
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